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ABSTRACT 
  The Zr-Ce compound oxide has the photocatalytic ability of decomposition of some organic substances 
under the visible ray. In this study, the mechanism of photocatalytic reaction of Zr-Ce compound oxide to 
decompose the organic materials, including the water pollutants, under the fluorescent lamp irradiation was 
investigated. The Zr/Ce molar ratio of the composite oxides has been changed in the range from 0.0 to 10 
with the different Zr/Ce molar ratio were prepared. The Zr/Ce atomic ratio in the composite oxide was 
optimized to improve the ability for the photolysis of methylene blue. The absorbance of methylene blue 
suspensions under the fluorescent lamp irradiation was compared with in a dark box. As a result, the 
absorbance Efp that subtracts amount of adsorption (ΔEfa) from amount of all resolutions showed the 
amount of the methylene blue resolution by photocatalytic effect of Zr-Ce composite oxide considerably. A 
high photocatalytic ability of the Zr-Ce composite oxides with Zr/Ce molar ratio of 3/7 was clarified from 
the Efp value. 
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Fig. 1   Time dependences of the optical absorbance by 
methylene blue in the Zr-Ce composite oxide 
suspensions under the fluorescent lamp irradiation.  
  Zr/Ce molar ratio;  ○: 10/0,  △: 5/5, ▲: 4/6,  
  ■: without oxides, ◆: TiO2 for comparison 
 
 
Fig. 2  Time dependences of the optical absorbance by 
methylene blue in the Zr-Ce composite oxide 
suspensions in a dark box. 
   Zr/Ce molar ratio;  ○: 10/0, ○: 6/4, △: 5/5,  












































  Efp  =  E0  – ΔEfp  –  Efa    （1-4） 
 
蛍光灯照射実験と暗箱内の吸着実験のそれぞれ
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囲気中で行った場合， 
 
Ce4+O2  ＋  xCO  →  
     Ce4+1-2xCe3+2xO2-x  ＋  xCO2  （1-2） 
 
CeO2では転化率約15％であったのに対し，複合
酸化物 Ce0.8 Zr0.2 O2 を用いた場合の転化率は80％以
上に達し，Zr-Ce複合酸化物の触媒能力の高さが
確認されている5）。 




































に調整した。上記試料の混合溶液を 98℃で 24 時
間撹拌し炭酸塩を合成した。この Zr-Ce 混合炭酸
塩を吸引濾過，乾燥後，電気炉に入れ 1000～
























も黄色に着色した Zr:Ce 質量比＝5:5 の結晶が最
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Table 1  Time dependences of Efp by methylene blue in  
                   the Zr-Ce composite oxide suspensions. 
 
 
Fig. 3  Time dependences of Efp by methylene blue in the 
Zr-Ce composite oxide suspensions.  
? ? Zr/Ce molar ratio;  ?: 10/0, ?: 6/4, ?: 5/5,  
? ? ?: 4/6, ?: 3/7. 
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